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An ear of corn, Oahe wheatgrass, 
and hidden messages. We hear you 
I attended the auction held by the owner of 
the farm at Norbeck just before we leased it 
as a research station in 1964. As always 
happens at auctions, a lot of visiting went on. 
One gentleman in particular caught my ear. 
He was discussing the waste of having a 
bunch of college professors use tax dollars to 
"play around at the business of farming." 
Agricultural research had never helped him 
and neither had it helped his neighbors, in his 
opinion. 
Naturally, it was impossible to stand stock 
still while making such a statement; he was 
jabbing the air with emphatic gestures. And 
that hand held a giant ear of corn. 
"No doubt a hybrid," I thought, "with South 
Dakota 5, 10, 15, or some other Agricultural 
Experiment Station inbred that resulted in 
that hybrid's being adapted and highly 
productive in South Dakota." 
One of his feet rested on a bale of hay, an 
alfalfa-grass mix. The grass was Oahe 
intermediate wheatgrass-those large florets 
were a dead giveaway. Oahe was developed in 
South Dakota by Dr. Jim Ross from ear lier 
research done by Professor Cliff Franzke. It 
was a variety so good that it had taken over 
intermediate wheatgrass production all the 
way from South Dakota to the West Coast. 
Somebody had benefited from agricultural 
research; why not this man? 
I have often thought of that gentleman. 
What was he really saying? Was there a 
hidden message there? 
2 
Ray Moore 
Agricultural Experiment Station 
Hadn't he surely made changes in his 
cultural practices and livestock management, 
used different varieties, different chemicals 
and equipment during the past decade or two? 
Did he believe that all of those changes and 
benefits had happened without agricultural • 
research? Or did he mean that agricultural 
research benefited some but not others? nid 
he believe that research benefits only the 
scientist and is no solution to real problems? 
Research is the basis for change in any 
industry, and it is no different in agriculture. 
The more I thought about this man and his 
·farmyard presentation, the more I thought 
that he did not believe at all what he said, but 
he was actually laying out a charge and a 
challenge to an eavesdropper he recognized as 
a young scientist about to work at Norbeck. 
At least I took it that way, and the payoff of 
20 years of research at the Pasture Research 
Center is no doubt greater because of the 
planned or unplanned challenge of a man I 
never met, never knew by name, and have 
never seen since. 
The South Dakota Agricultural Experiment 
Station begins its second century of service to 
the people of this state in 198 7. We will be 
reviewing our current research program this 
year, so that we can make whatever changes 
are needed to enter our second century fine-
tuned to the needs of South Dakota ~ 
agriculture. We'll keep listening for the hiddei119' 
messages, but we like direct comments, too. D 
• 
• 
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Winter calves need more 
A little extra milk for dairy calves in 
winter will be cheaper than losing. a calf 
Raising calves in hutches originated at 
SDSU nearly 30 years ago. During that 
time, our calf losses have averaged only 6 
to 8% compared to the nearly 20% losses 
experienced by many dairymen. 
However, if there is any time when we 
will have problems, it will be during 
severely cold weather. 
The ~alf we will most likely lose is one 
that was weaned just before severe 
weather occurs. This calf may have been 
consuming enough feed to maintain itself 
under normal conditions, but not enough 
to withstand severe weather. The amount 
of energy required for maintaining body 
warmth may increase by as much as 20 
to 40 % under cold conditions. 
Another thing to remember is that a 
calf feeding program of 8 lb milk/day plus 
calf starter fed free choice may not be 
adequate for today's larger calves. 
The typical calf in the SDSU herd 
averages 100 lb at birth and 140 lb when 
weaned at 5 weeks of age. The amount of 
nutrients supplied by 8 lb of Holstein milk 
plus calf starter may be barely sufficient 
3 
4 
to meet the needs of such calves even 
under normal conditions. 
Nutrient intake of calves can be 
increased by ( 1) additional nutrients from 
dry feeds through increased energy 
density and/or palatability of calf. 
starters, and (2) additional nutrients from 
liquid feeds through additional amounts 
or more frequent feeding. 
Both approaches were used in 
experiments the last several winters. Our 
intent was to help calves gain more 
weight and remain healthier during cold 
weather. 
We tried increasing energy intake 
by enhancing the calves' dry_ feeds 
In our first experiments we 
concentrated on increasing energy 
consumption from dry feeds. 
Our usual calf starter is a pelleted 
mixture of corn, oats, soybean meal, 
vitamins, minerals, and 20% ground 
alfalfa hay. We attempted to increase the 
energy intake of these calves by (1) 
elevating the amount of starch in the diet 
by increasing the corn in place of oats, or 
by (2) elevating the fat content of the diet 
by including 20 % extruded soybeans in 
the pelleted mix. 
A third approach was to provide 
additional grain mix to calves during the 
first 6 weeks of life. We weari calves at 5 
weeks of age, so this would provide 
additional energy a little past this 
weaning period. 
Data in Table 1 illustrate that 
increasing energy in the calf starter from 
additional starch (high corn) or fat 
(soybeans) didn't increase weight gains 
over our usual calf starter ( control). 
Providing additional grain mix during 
the first 6 weeks stimulated a little 
additional feed intake, although weight 
gains were not affected. From the on-
farm angle, providing additional grain 
mix was the best approach in this 
experiment, even though the ''scientific 
data" showed no differences. 
Then we split feedings, added 
more milk, or 'doctored' it up 
Our other approach to helping calves 
through the winter was to feed more milk, 
or fortify milk with a dried whey fat 
blend powder (WFB). This blend of dried 
whey and vegetable oil is used as an 
During severe cold, even SDSU's hutch-housed calves-particularly the 
late ones-need a little extra attention. Normal amounts of feed will not be 
enough, especially since calves are larger these days. We recommend 
twice daily feeding and a total of 11/• lb of solids daily in the liquid feed . 
It's cheap enough insurance to keep from losing a calf. 
ingredient in milk replacers. Preliminary 
experiments had indicated that this 
approach might help. 
• 
We followed that up with an 
experiment in which calves were put on 
our usual milk feeding program (8 lb/day 
fed once daily for 4 weeks; 4 lb/day the • 
fifth week) or were given the same 
amount of milk which was fortified daily 
with 1/4 lb of WFB dissolved in the milk. 
All of our calves always receive 
colostrum soon after birth and for the 
first 3 days after birth before starting on 
experiments. 
During the winter months, calves fed 
milk plus WFB gained slightly more 
weight than those fed only milk, but this 
difference did not occur at other times of 
the year. 
This experiment was followed with · 
another during the next two winters to 
more fully evaluate (1) once versus twice 
a day feeding of milk, (2) fortifying milk 
with 1.4 lb/day of WFB, and (3) feeding 
more milk (10 lb vs. 8 lb per day). 
Adding 1.4 lb of WFB to 8 lb of milk is 
about the same as (1) changing the solids 
content of Holstein milk (about 12 % 
solids) to that of Jersey milk (about 15% 
solids), or (2) providing the same amount 
of solids, about 11/4 lb/day, in 8 lb of 
Holstein milk as would be provided by 1 O 
lb of Holstein milk. Eight pounds of • 
Holstein milk usually provides about 1 lb 
of milk solids. 
• 
• 
• 
High 
Control stare~ 
Weight gain 
Weeks 1 to 5 1.06 1.08 
Weeks 6 to 12 1.94 1.94 
Weeks 1 to 12 1.58 1.58 
Dry feed intake, as fed 
Weeks 1 to 5 0.93 0.96 
Weeks 6 to 12 5.84 5.83 
Weeks 1 to 12 3.78 3.78 
aPelleted complete feed contained additional corn in place of oats. 
bPelleted complete feed contained extruded soybeans. 
coffered additional grain mix during the first 6 weeks. 
The respective milk feeding regimes 
were continued for 4 weeks, with the 
amounts fed cut in half the fifth week 
and weaning at 5 weeks of age. Calves 
fed twice daily received one half of the 
daily total in each of two feedings. All 
calves had the pelleted calf starter and 
grain mix offered free choice during the 
10-week experiment. 
Data presented in Table 2 indicate a 
couple of points in regard to helping 
calves during the winter. (1) Calves fed 
, additional solids, either from fortified 
milk (treatments 3 and 4) or from 
additional milk (treatment 5), had greater 
weight gains during the milk feeding 
period than calves fed only B lb of milk 
daily. (2) Calves fed their milk twice daily 
(treatments 2 and 4; also treatment 5) 
gained more weight than if fed milk once 
daily. This is somewhat contrary to 
previous research which indicated calves 
did just as well whether fed milk once or 
Treatment 
High . Extra grain 
Fafb No YeSC 
(lb/day) 
0.95 1.04 1.01 
1.81 1.89 1.90 
1.50 1.54 1.56 
0.94 0.90 0.99 
5.70 5.71 5.87 
3.71 3.69 3.83 
twice daily. However, some of the 
previous experiments were not 
specifically conducted during the winter. 
Weight gains during weeks 6 to 10 
were similar for all calves. We expected 
this because all calves were receiving the 
same diet during this period. 
Compensatory growth was not sufficient 
to make up for differences in weight 
gains during the initial 5 weeks. 
Consequently, weight gains for the entire 
10-week trial reflected differences during 
weeks 1 to 5 . 
Body weights continuously increased 
for calves on all treatments. Differences 
in body weights were apparent by week 
4. 
Calves on treatments 4 and 5 gained 
faster than other calves from that point . 
on. Calves on treatment 1 gained very 
little weight during the first 2 weeks. 
Weight gains of all calves continued at 
about the same rate through weaning 
Table 2. Weight gains and feed intake of calves fed 8 lb of milk in one or two feedings daily with or without supplemental whey fat 
blend (WFB), or 10 lb of milk daily. 
Treatment 
3 4 
Amount of milk, lb/day 8 8 
Times fed/day 1 2 
WFB, lb/day 0.25 0.25 
(lb/day) 
Weight gain 
Weeks 1 to 5 0.79 1.04 1.06 1.27 . 
Weeks 6 to 10 2.18 2.04 2.12 2.29 
Weeks 1 to 10 1.48 1.54 1.59 1.78 
Total dry matter lntake1 
Weeks 1 to 5 1.62 1.62 1.98 1.83 
Weeks 6 to 10 5.40 5.30 5.58 5.53 
Weeks ·1 to 10 3.52 3.46 3.76 3.65 
1lncludes dry matter from milk and dry feeds during weeks 1 to 5, dry feeds only weeks 6 to 10. 
5 
10 
2 
1.35 
2.27 
1.81 
2.01 
5.71 
3.86 
5 
(weeks 4 to 6), indicating that all calves 
made a satisfactory transition from liquid 
and dry feeds to dry feeds only. Again, 
however, gains of calves on treatments 4 
and 5 were the highest and those on 
treatment 1 the lowest during this 
transition period. 
Dry matter intakes during the milk 
feeding period (weeks 1 to 5) were highest 
for calves fed fortified milk or additional 
milk (treatments 3, 4, and 5), reflecting 
the additional solids intake from WFB or 
milk. Consumption of dry feeds, both 
pellets and grain mix, were similar for all 
treatment groups during all periods. 
'A few pounds of millc are cheap 
when compared to a lost calf' 
Another indication of how soon a calf 
can be weaned is how much dry feed a 
calf is consuming. · 
· We usually consider that a calf can live 
satisfactorily without milk or milk 
replacer as soon as it is consuming more 
than 11/2 lb of dry feed daily. Calves fed 
10 lb of whole milk daily were consuming 
more than 11/2 lb of dry feed daily by the 
fourth week, whereas calves fed the other 
four diets reached that level of dry feed 
consumption during the fifth week. 
This may indicate that calves fed 10 lb 
of milk daily could be weaned a week 
earlier than those fed 8 lb daily, which 
,, could mean using about the same total 
amount of milk per calf for both systems. 
Howev.er, during cold weather you don't 
want to wean that calf too soon. A few 
pounds of milk are cheap when compared 
to the value of a lost calf. • 
Calf scours were not a problem in this 
experiment, especially if calves were fed 
milk twice daily. There were no cases of 
scours in calves fed 10 lb of milk. 
Average number of days of scours per 
calf for treatments 1 through 4 were 0.6, 
0.3, 0.8, and 0.5 days per calf. We didn't 
lose any calves. 
Several other experiments agree with 
our results that feeding the calf more 
milk or milk replacer and feeding the calf 
more of ten in winter is beneficial. 
Minnesota researchers found it 
advantageous to feed calves in hutches 
twice or even three times daily in cold 
weather. Pennsylvania State researchers 
found that calves fed milk replacer 
containing 10% fat lost weight when 
subjected to cold temperatures, whereas 
those fed 17.5 and 25% fat gained 
weight. At warmer temperatures, there 
were no differences in weight gains. 
We recommend that calves under cold 
conditions should be fed twice daily a 
total of 11A lb of solids daily in their 
liquid feed. When feeding whole milk or 
sour colostrum, this usually means 10 lb a 
of milk per calf daily. When feeding milk • 
replacers, the replacer should contain 15 
to 20% fat in winter, although a 10% fat 
replacer may be satisfactory in summer. D 
The author is Dr. David Schingoethe, professor in the 
Dairy Science Department. 
Research notes 
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Ear ta11, tape 
control horn Dy 
Ear tags and tape that carry 
insecticide are very effective in 
controlling hom flies, extensive 
SDSU research tests show. They are 
easy to apply and usually require 
only one-time handling of the cattle. 
In 1984, 95% of the Ecti'ban tapes 
wrapped arbund existing ear tags 
were still in place at the end of the 
season, and horn fly control was 
similar to that of insecticide-
im.pregnated. ear tags. 
Since tags are most efficient when 
first applied, entomologist Ben 
l<antaclc suggests you delay putting 
on tags until into_ fly season. It is not 
necessary to tag both cows and 
calves in the same herd. 
Some fly resistance has been 
reported in southern states, but 
researchers here see none after 3 
years of use. To forestall any buildup 
of resistance, tag half of the animals 
with a pyrethroid ear tag and half 
with a Rabon tag, or use a tag with a 
combination of insecticides. 
The tags provide good control for 
horn and face flies, which are blood 
suckers and tend to work around the 
head and shoulden of the animal. 
They are less effective on stable 
flies. which generally attack cattle 
on the lower legs. You might pick up 
some tick and louse control, but don't 
count on it. You will not control 
cattle grubs or house flies. 
Remember this 
next September 
September is a critical time for 
alfalfa. Arvid Boe, plant scientist, 
says that alfalfa plants need time to · 
replenish carbohydrate reserves for 
winter. 
Winter-hardy varieties can usually 
be identified in September because 
of the small amount of regrowth 
from the last cutting. "The hardy 
types know enough not to put energy 
into a lot of topgrowth and use up 
their carbohydrates." 
Boe does not recommend cutting 
alfalfa within a month of the time 
the first killing frost is expected. . ~. 
Plants must be at least 6 to 10 inches ~ 
tall 1before they can begin building 
up root reserves. 
• 
Ridge-till, no-till 
A tractor, a drill, a sprayer, a combine-
perhaps the only equipment in your future 
Before man thought up "farming," all 
plants essentially grew in a no-till 
environment. He may have gathered plant 
parts or seeds from some plants, but they 
grew in wild patches. 
He learned that if he scattered seed 
from the most desirable plants in 
favorable locations near his band's 
permanent encampment, it took less effort 
and less travel to gather sufficient 
quantities of food. Then came tillage to 
control other "weed" plants. In time, he 
domes ti ca ted animals to help with the 
tillage, and he used their manure to 
enhance crop growth. The beginnings of 
agriculture were in place. 
Little has changed. Mechanical power 
has replaced draft animals, and chemical 
fertilizers are used more often than 
manure. The techniques and tools have 
been refined, but the basic principles of 
agriculture have changed very little. 
Upper Midwest, more, except in some 
cases of high land costs, than any other 
budget item. 
Mechanization has also led agriculture 
to dependence on fossil fuels. Shortages 
or dramatic price increases in the future 
will have profound effects on the 
agricultural strength of the U.S. 
- Another result is soil erosion. The 
efficiencies of mechanization have led to 
an increased amount of marginal land 
being put into crop production. When 
conventional tillage cropping systems are 
used on some of these marginal acres~ or 
even on soils well suited for cropping, 
excessive ·erosion can occur. 
Concern over erosion in the U.S. has 
already led to legislation (mostly 
voluntary at present) to limit the amount 
of soil loss allowed. Allowable limits will 
be more restrictive in the future and will 
probably be mandatory . 
- Mechanization has freed farmers from 
mindless and painful labor. It has 
provided new jobs-in medicine, services, 
in anything people wanted to do when 
they no longer had to grub and scratch to 
fill their own bellies. It has also. created 
debts: machinery accounts for nearly 
The basics of the game stay the 
same, but the rules have changed 
30 % of all crop production costs in the 
Almost everything known a bout crop 
production has been learned from 
research and experience in tilled 
environments. When the soil is not tilled, 
the entire soil-plant environment is 
affected. 
There are still the basics: .A crop still 
needs to be adequately fertilized. Weeds 
must be controlled. A well adapted 
variety must be chosen. Insect pressure 
must be kept under economic thresholds. 
But the methods change; it's like playing 
the old game with a new set of rules. 
But the rules can certainly be 
mastered, especially by producers who 
are used to new farm bill wrinkles every 
year and an ever changing tax code. All 
you need is good information. 
There are two nonconventional farming 
systems for which we at SDSU are 
gathering information-ridge-till and no-
till. 
Ridge-till is designed for a continuous 
row crop system. A crop (usually corn) is 
· planted conventionally the first year. 
Ridges 5 to 8 inches high are built during 
the normal cultivation process the first 
year. In succeeding years crops are 
planted on the tops of these ridges by a 
specialized attachment on the planter 
which clears the row area of residue and 
a small amount of soil as the crop is 
seeded. The soil is placed on the ridge 
again when cultivation takes place. 
No-till is just what its name implies. 
Crops are planted with a specially 
designed planter or drill. No tillage is 
performed at any time. This system is 
better adapted to the areas of the state 
where continuous small grains or small 
grain-row crop rotations predominate. 
Those specializing in row crops with 
some small grains and alfalfa on the side 
can use ridge tillage on their more 
productive acres, leaving them entirely in 
row crops, and devote their less . 
productive land to no-till small grains and 
forages. 
James Valley is 'road test' 
for two new tillage systems 
8 
SDSU researchers in many disciplines 
are gathering the information you will 
need to use nonconventional tillage. Som.e 
are testing new methods of applying 
fertilizer, since it can no longer simply be 
spread on the surface and plowed . in. 
Others are working on weed, insect, and 
disease control, resistance , or avoidance. 
Others are testing and developing 
varieties suited to ridge- or no-till 
situations. Others are designing and 
modifying equipment. 
New tools, new techniques, more 
information are the first steps. But • 
"seeing is believing." Everything has to 
be brought together in a working 
environment, and that's where the 
agricultural research centers run by 
SDSU come in. 
At the James Valley Center east of 
Redfield some of our land is devoted to 
small-plot research, some is used for 
larger scale trials and demonstrations. 
The rest of the cropland is devoted almost 
entirely to producing crops on a field 
scale using either no-till or ridge-till 
systems. 
Our ultimate goal is to farm using only 
a tractor, a drill, a sprayer, and a 
combine for dryland small grain-row crop 
rotations. For continuous row crop 
systems, the goal is a tractor, a planter, a 
cultivator, a sprayer, and a combine. 
Someone with irrigated row crops and 
dryland small grains (or small grain-row 
crop rotations) would probably need to 
own a no-till drill in addition to his ridge-
plant equipment. . 
Redfield is a "real-world test" of ridge-
till and no-till. Problems may not always 
surface in small-plot research; it's like a f)) 
car company that tested the prototypes. 
At Redfield we test drive the assembly 
line models. 
So how do the new systems "drive?" 
Weed control gets easier as you 
go: just plan about a year ahead 
Ridge-plant row crops and no-till small 
grain-soybean rotations work well with 
present producer knowledge, will work 
better soon as the new equipment and 
herbicides improve. Some of the other 
rotations in no-till, such as sunflowers-
small grain, require more work. The new 
semi-dwarf sunflower and corn varieties 
will be a key to narrow row no-tilling 
these crops. At the present time, corn can 
be no-till planted into small grain stubble 
successfully, but conventional row widths 
facilitate harvest. Narrow rows of the 
semi-dwarfs will help shade the soil 
sooner, and the corn would be harvested 
with a flex head. 
When tillage is eliminated, the first . ~:
81 concern of most producers is weed ~
control. It can, pe a big problem if you 
don't do your homework. Once a good 
• 
• 
Ch.oo~e the .crop th~t gives you the most flexibility in backup herbicides . 
This 1s no-till corn into alfalfa . Another part of the field was soybeans into 
bro~ewass . ~oth roJations allow for more and cheaper options in 
herb1c1de ch.01ce. !his was a " let's try it and see what happens" idea for 
Bee~ and Miro~ Fisk , ag research technician from Redfield . Fisk planted 
behind the .~~ying crew the first week in June . It worked this time , says 
Beck , and 1t got a lot of attention from the neighbors. " 
weed control program is established, you 
have less trouble because you aren't 
bringing seeds to the surface by tillage 
operations. 
You have to know exactly what weeds 
are present and determine the best 
methods to control them. If some are 
perennial weed patches, control them 
before starting a no-till or ridge-plant 
system. The most important thing is to 
plan ahead a bout a year. 
. ' Ifyou are planning to no-till soybeans 
mto wheat stubble, it is important to do a 
good job of controlling the weeds in the 
wheat crop and in the stubble after 
harvest. That way you are keeping down 
the amount of weed pressure ·in the 
soybeans, since there are few new weed 
seeds and old ones are not dug up by 
tillage. 
Planning ahead also gives you the 
option of applying early preplant (certain 
pre-emergence herbicides 15 to 45 days 
before planting) and split-shot (half to two 
thirds applied early and the rest at 
planting). These programs work especially 
well in the drier areas of the state where 
rainfall might not occur within 10 days or 
so of planting. The early application gives 
2 to 6 weeks of extra time to hope for 
rain. If some weeds have started to grow 
before it rains, they can be controlled at 
planting with a contact or burndown 
herbicide. 
Early herbicide applications are 
designed for no-till. Don't use them on 
ridge-plant because they would be 
cleared from the row area when you 
plant on the ridges. Early applications 
must be approached differently in wet 
areas like southeastern South Dakota, 
because of the amount of rain in the 
spring. The time between spraying and 
planting is usually reduced. . 
Weed control isn't complex; it just 
takes planning. Extension weed 
specialists, county agents, and many 
chemical dealers can help you develop a 
plan tailored to your needs, once you 
determine the weeds you have and how 
you plan to plant your crops. 
Will day come ·when conventional 
tillage is too expensive to use? 
The bottom line is "does it pay?" 
Yes, -in many cases. We use either 
more, less, or the same amount of 
herbicides on no-till or ridge-plant as on 
fields farmed conventionally, depending 
on the circumstances. In general, 
herbicide costs run slightly higher and 
machinery, fuel, and labor costs run 
lower. 
I would no-till and ridge-plant even if 
the cost were higher, to conserve 
moisture and soil. The payback in 
conserving water is short-term. Soil 
conservation will be more long-term. 
The biggest plus in these systems is 
efficient use of time . 
With the systems we use, all of our 
manpower is directed to the planting 
operations, and we don't have to wait 
until the tillage is done to start planting. 
We can get in the field ear lier, and by 
planting in shifts, we can cover almost 
twice as many acres in a day as 
compared to conventional systems. Timely 
planting ·Nas a major factor in 1985. 
Involving less labor in fieldwork can 
also result in more time spent in making 
management and marketing decisions or 
in doing a better job in the livestock part 
of the operation. Livestock usually get 
neglected during the planting rush. 
Take a look at the direct costs of 
conventional tillage-fuel (sure to rise 
again), machinery, interest, labor-and 
the indirect costs of waiting for tillage to 
be done before you plant. Perhaps the 
time is approaching--:or has 
arrived-when tillage will be too 
expensive to be a normal part of your 
farming operations. D 
The writer is Dr. Dwayne Beck, manager of the James 
Valley Agricultural Research Center and member of the 
Plant Science Department 
9 
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Midwest mushrooms 
Scientists on staff at SDSU were one reason 
state's newest crop sprang up near Brookings 
They are a new specialty crop, and they're 
a little different. 
Growing mushrooms is a far cry from other 
types of crop production and they will never 
take the place of corn, wheat, and cattle. Yet 
private developers and scientists at SDSU are 
cautiously optimistic that mushrooms can take 
their place alongside dozens of other specialty 
crops already produced in this state. 
How the Toto brothers, who represent the_ 
third generation of Pennsylvania mushroom 
growers, found their way to South Dakota to 
start such an enterprise is a unique story in 
itself. But after looking at other possible 
locations, they decided to set up business in 
an area where they could be close to the raw 
products they needed to make the mushroom 
compost and where they could also be close to 
a research facility where scientists might be 
willing to work with them if they encountered 
production problems. 
Someone on the staff of the Agricultural 
Experiment Station at SDSU was willing. And 
he already had both an interest in and 
understanding of the mushroom growing 
business. That person was Robert Todd, head 
of the Microbiology Department. 
Todd established a model mushroom 
growing demonstration facility in a 12 x 18 
storage building on the SDSU campus, put in 
56 compost filled boxes, and harvested · 
mushrooms for 96 days from the first group of 
boxes, averaging 20 lb/box. He gets lots of 
visitors, most of them potential growers. Some 
are skeptical. 
That stands to reason. 
"When you mention something different, 
people remember things like the artichoke and 
earthworm scams," says Joe Toto, one of the 
managers of the Elkton plant. 
Until now, fresh mushrooms were hard to 
come by in the Upper Midwest. Most of the 
U.S. production of fresh mushrooms occurs in 
Pennsylvania and on the West Coast. Folks in 
the Midwest with a taste for fresh mushrooms 
had to be satisfied with a product that had 
been flown in. And mushroo~ quality 
• 
deteriorates rapidly after picking. Maximum 
shelf life is only about 10 days. 
Early efforts indicate a Midwest market can 
be developed. The Elkton plant's Rushmore 
Mushrooms have been sold to grocers and 
brokers in Kansas City, Minneapolis, Fargo, 
and Sioux Falls. 
As of February there were 38 growers 
located in communities from Waubay, South 
Shore, and Wolsey to White Lake, Wessington 
Springs, and Flandreau. The company is the 
first in the U.S. to provide the growing 
medium. Growers receive or pick up boxes 
containing the prepared compost material 
already inoculated with spawn (which is 
equivalent to the seed of a more traditional 
crop). 
The grower provides only a favorable 
growing environment. That usually involves 
insulating a building and equipping it with 
heat and cooling facilities. 
Growers pay $9 to $10 per unit of prepared 
compost. Each grower maintains from 250 to 
5,000 units. Between 20 and 25 lb of 
Some growers of South Dakota mushrooms have compared the enterprise 
to a dairy operation- " you gotta be there when the flush comes, no 
matter if it's Christmas , graduations , or weddings. ' ' This is true , but 
growers can adjust the flush (the days of peak harvesting) by timing the 
start of boxes. At far left , Terry Lemme, research scientist, harvests at 
SDSU 's mushroom research unit; at top is Dr. Robert Todd. Mushrooms 
take some hours each day until the flush comes , and then you pick until 
you 're done. Todd hopes to examine other uses for lower grade 
mushrooms (usually those which have detached veils) . 
mushrooms are produced from each 20 x 24 
inch box of compost over a 3-month period. By 
that time the compost is used up and needs to 
be replaced. Currently the company is 
purchasing the mushrooms from the grower at 
the rate of $1/lb. 
While the mushroom market is limited, Todd 
and plant managers believe there is a market 
for 8 to 10 million pounds of mushrooms per 
year. That level of production could support 
about 100 grower units. 
"The operations which provide the highest 
quality mushrooms are those that range in size 
from 250 to 500 boxes," Todd says. 
Todd hopes that the Agricultural 
Experiment Station can eventually conduct 
research on various phases of mushroom 
production from growing and harvesting 
techniques to disease control. He also sees the 
need for evaluating storage and marketing 
alternatives. D 
The writer is John Pates, head of the Agricultural 
Communications Office. 
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Cobs and grass 
It takes 25 lb of feed to produce 1 lb 
of beef; you'd find just 5 of that edible 
Most of the feed that goes into 
producing a pound of beef at the retail 
store is from grass and hay-resources 
that couldn't be used in any other way. 
''I figure that's why Mother Nature 
gave us ruminant animals ... to use grass 
we couldn't use for anything else," says 
Chris Dinkel, retired beef researcher at 
SDSU. 
This is his response to groups, 
primarily from urban areas, who say 
humans should not eat beef, meaning they 
should not feed cattle but, instead, ship 
the grains the cattle would have 
consumed to other countries to feed 
starving people. 
Error is in assuming we could ( or 
would) eat what a ruminant eats 
Dinkel's research shows that it takes 
25 lb of feed to produce a pound of beef. 
But that's not 25 lb of feed a human 
could eat. Subtract what a human would 
find inedible, and you have about 5 lb of 
human-competitive feed required to 
produce a pound of retail cut of beef. 
That brings beef in line with poultry 
which requires about 3.2 to 3.5 lb of feed 
for a pound of poultry on the retail 
counter. 
Those who say beef cattle compete 
with humans for feed are assuming that 
the beef are raised in a feedlot. But the 
whole process involves a bull, a cow and 
a calf, all raised on grass and hay, and 
the calf then finished in a feedlot , Dinkel 
says. 
A cow and a calf on the r ange consume 
mostly forages ' 'which humans cannot eat 
by any stretch of the imagination," 
according to Dinkel. 
Most of South Dakota is not suitable to 
growing human-competitive food. More 
than half of the state is grass and 
pasture. ''That's why we have a place for 
the ruminants. They can utilize feeds that 
we would otherwise sit and look at, '' 
Dinkel says. 
If you like flavor and juiciness, 
feedlot beef need grain in ration 
In the feedlot, the human-competitive 
feeds that are fed to cattle include corn, 
soybean meal, and molasses. But corn 
silage, a common feed, uses the whole 
corn plant-stalks, leaves, and 
cob-which humans can't eat. Humans 
use only the grain portion, and prefer . 
sweet corn to field corn, anyway. 
Livestock nutritionists now are looking • 
at a way to get the same quality of meat 
to which people have grown accustomed 
from lower quality feeds. They are trying 
to produce a finished animal on the 
range. But Americans like flavor and 
juiciness in their beef, and that's why 
beef are moved into the feedlot and fed 
corn and soybeans, Dinkel says. 
Dinkel looked at 63 SDSU slaughter 
beef animals and measured the feed 
consumed by them in the feedlot as well 
as by their dams and the calf on the 
range to arrive at his figure of about 5 lb 
of human-competitive feed per pound of 
retail cut. · D 
The writer is Jerry Leslie, information specialist in the Ag 
Communications Office. 
• 
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The farm loan crisis 
Two thirds of South Dakota farmers 
would be turned down by new lender 
A survey of financial institutions has 
supplied new evidence of a deteriorating 
South Dakota farm economy, especially in 
western South Dakota, and it points out 
necessary changes in the way farmers 
and ranchers market their products. 
The late-November survey was 
conducted by the Economics Department 
at SDSU. Surveyed were the Farmers 
Home Administration and private lenders 
such as banks and the farm credit 
system. The survey was designed to 
document financial stress, current 
interest rate structure, and the level of 
use and understanding of marketing 
strategies. 
'Average' financial rating may 
not get loan for new borr~wers 
SDSU Economist Brian Schmiesing says 
the major finding is that because of their 
financial condition, two thirds of the 
state's farmers and ranchers probably 
13 
14 
can't get a loan from any other private 
lender than their present one. · 
Included are not only those borrowers 
in a "weak" or "inferior" financial 
position, but also most of those in an 
"average" position. 
"In fact, only about 17% of the private 
lenders said they would approve a farm 
or ranch operating loan for a new 
would refuse a loan to a new farm or 
ranch customer wjth a "good" rating, and 
about 11 % would refuse one with a 
"superior" rating. 
An even tighter situation was revealed 
for real estate loans. About 43% of the 
lenders responding to the survey would 
not approve an ag real estate loan for a 
new customer regardless of his credit rating. 
customer with an average financial 
rating," said Schmiesing. · 
Even those with "good" or "superior" 
ratings would sometimes be refused as 
new loan customers. The survey found 
that almost 40% of the private lenders 
Agricultural Lender Survey 
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"The inability of farm and ranch 
producers to move between private 
lenders clearly indicates that being an 
'average' credit risk means the producer 
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financial position,'' Schmiesing said. 
"It also underlines the -importance of 
the present crisis in the farm credit 
system, because the majority of the 
producers already have lost their ability 
to find alternative financing-especially for real estate." 
The survey revealed that many farmers 
and ranchers statewide are increasing 
their debt load. Lenders said that about 
40% of all borrowers went farther into 
debt during the past year. About 35% 
held their own, and about 26% decreased 
their indebtedness. 
Lenders said a bout 12 % of their 
borrowers statewide are in superior 
financial condition. About 22% were 
rated good, 41 % average, 16% weak, and 
9% inferior. Ratings indicated slippage in 
overall farm and ranch financial po~ition 
since a year ago. 
Nearly 80% of West River borrowers 
were average-or-below credit risks 
'' As dismal as the financial picture is 
statewide, it's even more discouraging in 
western South Dakota,'' Schmiesing said. 
Private lenders said almost 80% of 
their western South Dakota ag borrowers 
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were average-or-below credit risks. They 
also said that 52% of all western South 
Dakota ag borrowers had increased their 
overall debt load during the past year. 
The corresppnding figure for other 
regions of the state was just 31 %. 
The percentage of ag borrowers who 
can't qualify for financing and who had 
to reorganize and liquidate also was 
higher for western South Dakota farmers 
and ranchers. 
"Unlike last year, western South 
Dakota is experiencing a clearly higher 
level of financial stress than the rest of 
the state," the economist said. "This 
e of the agricultural loans During .1985, what approximate pe~~e~~firest rate loans , for the loan 1
5 
· ur institution were varia 
made by yo 1 ? (private lenders only) categories be ow · 
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situation probably has deteriorated even 
more since the survey, which was based 
on the financial conditions of November 1, 1985." 
Bankruptcy usually is considered the 
main indicator of financial stress, 
Schmiesing said, "but the actual number 
of South Dakota farm reorganizations and 
liquidations is much higher than the 
number of bankruptcies." The survey 
showed about 81 in each thousand farm 
and ranch borrowers had major financial 
reorganizations involving partial or total 
liquidations in the past year. 
Of these, about three fourths involved 
. . hat interest rate would likely b e charged for the following B. 1f yes , w . ? 
farm loan categ_or_ie_s_. --------- I . 
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informal negotiations between the 
producers and their creditors outside of 
the bankruptcy court and without formal 
foreclosure actions. About 15% were 
formal bankruptcies, and 9 % involved 
formal foreclosure actions. 
Over 80% use cash marketing; those 
farmers ta.Ice on all the price ris.lcs 
Agricultural marketing is a major 
concern among lenders, according to the 
survey. Although the majority of the 
lenders feel the lack of demand for U.S. 
farm and ranch products is an important 
r farm borrowers from last November Approximate percentage_ of Y?U during the past year? 20. that did not qualify for financing 
6.3% 
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part of the problem, nearly all feel that 
inadequate marketing skill and the fear of 
using available marketing tools is a major 
weakness among their borrowers. 
"The worst part is that many 
producers may now feel too financially 
stressed to risk changing their marketing 
strategies," Schmiesing said. "We must 
·develop ways to enable these producers 
to reinforce their marketing skills without 
exposing them to additional risk.'' · 
The survey found that government 
price support loans were the most used 
factor in figuring cash flow for grain 
producers. "The 1985 farm bill prOba bly 
. ed or liquidated their opera-Of those farm borrowers who reor~a~~~ using each of the following B. . hat percentage were comp e t1ons, w 
procedures? . I Ii uidation using informal 
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filed : 
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will lower those loan prices as it moves 
U.S. agriculture toward a more market-
oriented farm policy in the next 5 years," 
Schmiesing said. '' So how will cash flows 
be figured in the future, and, more 
important, will our farmers and ranchers 
have the necessary marketing skills to 
compete in a deregulated agriculture?" 
Lenders said more than 80 % of their 
ag borrowers who feed cattle, produce 
cash grain, or feed hogs used only cash 
marketing during the past year. -
"This means that most are carrying all 
of the price risk that exists in our volatile 
commodity markets," Schmiesing 
explained. "It also means that only 14 to 
·20% are using forward pricing, hedging, 
and options in addition to cash 
marketing." · 
A major marketing innovation of the 
past year has been agricultural · 
commodity options by major futures 
comµiodity exchanges, but lenders say 
less than 1 % of their farm borrowers use 
put ·or call options, Schmiesing said. 
"Economists have argued commodity 
options represent the private sector's 
alternative to the support loan program. 
If the support loan prices for grains are 
reduced, producers will either use 
agricultural marketing tools other than 
cash marketing to lock in prices for their 
products, or they will face increasing 
exposure to adverse commodity price 
Ghanges and more volatility in their net 
farm incomes," he said. 
•\ i's. -~,- N it-..,. 
Potatc)es c:ompared 
at Watertown 
Dr. Gene Murra, acting head of the 
SDSU Economics Department, said the 
survey highpoints the need for both basic 
and advanced marketing information and 
training. "This is needed not only for the 
producers, but also for those who work 
directly with producers-including ag 
loan officers, ag educators, and others. 
"Specifically, there is a great need for 
immediate expansion of programs in the 
area of risk management, especially price 
risk, H he said. ''This includes not only an 
evaluation of the cash method of 
marketing, but also deferred pricing 
alternatives such as contracting, futures, 
and options.' ' 
Murra sees the Cooperative Extension 
Service working with an array of other 
agencies to deliver the necessary training 
and information. These might include 
· major farm groups and organizations, ag 
lenders and their professional 
associations, state agencies and 
departments, and others. 
He said the Economics Department is 
developing proposals for several kinds of 
programs designed to alleviate marketing 
problems surfaced by the lender survey. 
The survey analysis was based on 186 
returns from 344 agricultural lenders in 
South Dakota, a response of 54%. D 
The writer is Dr. Larry Tennyson, assistant professor of 
Extension in the Ag Communications Office. 
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• 
Midwest mushrooms 
South Dakota's newest crop grows under a 
roof , even in a basement. At SDSU you can 
find it in an old converted shed . Visitors are 
welcome . 
Cobs and grass 
The suggestion is to send the grain we now 
feed beef to hungry people abroad. But only 
20% of what ruminants eat is even remotely 
palatable to humans . 
. The farm loan crisis 
Two out of three new borrowers would be 
refused loans, say ag lenders. This includes 
• farmers who are in an " average" financial position as well as the " poor risks ." 
